Effect of exposure to four organic solvents on hepatic cytochrome P450 isozymes in rat.
Changes of cytochrome P450 isozymes in livers of rats after exposure to four solvents at 4000 ppm for 6 h, were studied by enzyme assays and immunochemical detection using antibodies to cytochrome P450 isozymes. Toluene, benzene and trichloroethylene (TRI) exposure resulted in a significant increase in the activities of nitrosodimethylamine demethylase (152%, 134% and 118%) and 7-pentoxyresorufin O-depentylase (14-, 5- and 2.5-fold), respectively. 1,1,1-Trichloroethane (TCE) showed little effect on the activities of the enzymes. Anti-CYP2E1 and anti-CYP2B1/2 inhibitable activity of toluene side-chain oxidase was significantly enhanced in toluene-, benzene- and TRI-treated rats. Anti-CYP2C11 inhibitable activity was greatly reduced as compared with control. The change in CYP2E1 and CYP2C11 was confirmed by the increase and decrease in the activities inhibited by 4-methylpyrazole and cimetidine, respectively. Western blot analysis revealed that the increase in peak area of bands recognized by anti-CYP2E1 was consistent with toluene inhibition results. CYP2B1/2 was not detectable in control rats, but it was strongly induced by toluene, followed by benzene and TRI. Some increases in the peak areas of bands recognized by anti-CYP2A1 and CYP-4A1 were also observed in the three solvents exposed rat microsomes. Little immunoreactivity was found with anti-CYP1A1 in all microsomes, and no obvious change in peak area of bands recognized by anti-CYP3A and anti-CYP2C13 was observed. TCE exposure showed little effect on these bands. The formation of phenol and hydroquinone from benzene was enhanced to different degree by toluene, benzene and TRI. The hydroxylation of testosterone at 6 beta and 7 alpha was increased by benzene, and benzene and TRI, respectively. However, the metabolism at 16 alpha and 2 alpha was profoundly suppressed by the solvents except TCE. These results showed that the four solvents have different effects on specific cytochrome P450 isozymes and on the metabolism of both endogenous and exogenous substances.